Abstract Closeness centrality is an index that has been widely used to assess the strength of an agent's position in a network of relationships. We study the formation of networks in a strategic setting, where every agent tries to optimize his closeness centrality. We investigate how the curvature of the benefit function (decreasing vs. increasing marginal returns) affects the set of stable networks and compare the results to the well-known connections model of Jackson and Wolinsky (JET 71, 1996). It turns out that our model can "replicate" the connections model in the sense that each result is translatable from one model into the other and the sets of stable networks coincide for certain specifications. We conclude that the two models incorporate the same kind of linking behavior and that grouping these "closeness-type" models means a first step in organizing network formation models by the type of incentives.
Introduction
Positions in social networks play a predominant role for economic outcomes. For example, consider a network of R&D collaborations in a technology-based industry. Companies which occupy a very "central" position are considered to better acquire and exploit knowledge that finally promotes their performance (e.g. [15] ). In the field of social network analysis there is a long and rich history of studying benefits of network structures in various contexts. Beyond describing case studies, measures were developed that quantitatively assess the "merit" of certain network positions. 1 B. Buechel Institute of Mathematical Economics, Economic Behavior and Interaction Models 33501 Bielefeld, Germany berno@wiwi.uni-bielefeld.de This paper considers the problem from a different perspective by asking how network structures can be affected by agents that strive for beneficial positions. 2 As the impetus of each individual's linking behavior we use one of the most customary centrality indices: closeness centrality [8] . Closeness captures the idea that it is beneficial for an agent to have short paths to many agents in the network. Applications range from performance of organizational units [17] , over web-based communities, to status in school classes. 3 We model a situation of two-sided link formation, based on the framework introduced by Jackson and Wolinsky [12] . An important example therein is the connections model they presented, which was intensively studied thereafter (see, e.g. [1] ). The benefits of the connections model represent information transmission with some decay. As the decay is based on the length of communication paths, the benefits of the connections model are also considered as a "closeness-like" centrality index [3] . Since closeness and connections are clearly similar in spirit, the question arises, to what extent the results for the connections model persist when using closeness centrality instead.
Experience shows that in network formation models minor changes may have major effects. E.g. In the next section we will introduce the model. Section 3 provides basic results. Section 4 compares the linear closeness model to the connections model.
Model
Before motivating and defining the closeness model, we introduce the necessary definitions.
Framework
Let N = {1,...,n} be a (finite, fixed) set of agents/players, with n ≥ 3. A network/graph g is a set of unordered pairs, {i, j} with i, j ∈ N. This set represents
